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Abstract 



PROBLEM TO BE SOLVED: To obtain a glass sheet of double curvilinear shapes by vertically moving a plurality of rollers accompanying the 
transportation of the glass sheet to form a curve surface curved in the transporting direction on the transporting surface and progressing the 
curved surface in the transporting direction to bed and form a glass substrate in the transporting direction, then bending the glass substrate in a 
direction orthogonal with the transporting direction while blowing air from above and below the same. 

SOLUTION: When the glass sheet G heated to a bending temperature in a heating furnace is transported to this apparatus, the rollers descend 
and move and the transporting surface is deformed to a downwardly projecting curvilinear shape. The glass sheet G deflects to a lower side along 
the curved surface by its own weight when passing on the rollers and is deformed to the shape complying with the curved surface. When the bent 
glass sheet G is transported to a cooling and forming device 18, the glass sheet G is cooled without the balance on the front surface and the rear 
surface by blowing of the air which is blown from an upper air blow-off outlet 1 8A and a lower air blow-off outlet 1 8B and is controlled by a air 
pressure controlled, by which a difference a temperature difference is generated above and below and the glass sheet is bent in the direction 
orthogonal with the transporting direction. 
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iSS-T S co ft if (c o ^ Tift ?q -r S o 

[0 0 5 6] JftSPfiR^iSB 1 8 (4, 77*7 ^SGO±Ii: 



(7) 
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T ® t £ T >;< 7 > 7- \c # M L X £ £ C £ -£ -5 

/&7F^fil8(4, r<D#7*cot£K£*iJfflLT;#7*« 

[0 0 5 7] 05 l^-f-J; 5 ftM&Mmm. 1 8 (4, 
ftlf/&»ffltf>n- 7 = V<T 2 0 5r»A,T"IS«§ttfc± 
gfctTBfcffln 1 8 AiTgB^TBfcttiP 1 8Bt Sr^LT 
r.(D±g|53iT"i:a3q 1 8 AtTSP^T^tBP 1 8 

tl/0^„ #7XlgG(4, Z<D±.%$«kBiQ 1 8AtT§|5 
"fcfflR 1 8 B£©IS 5 ±SB^tBP 1 8 At 

[0 0 5 8] nt, ~<D±M^T*k\tiU 1 8 AtTU 

x-Toktiia l 8 b kfrb<>kZm£i%5^Tte, ^<ojue 

5= ^<DBS.^>- hn-7(4, &C04 9iCLT±g|5^T 
^ffiR 1 8 A£Tg|^T»£tbP 1 8 Bd^P^tffi-f x-T 

<0 # 7 * & G « ft m \z Mf&-t Z> m Ef- 9 * ft&t 5 o 

fflPl 8 AiTtB^T^UiP 1 8 B bfrt>vk$\ftt*-T 
©JBUESrft^l-*. -ffcfc)^ ®J±3>- hn-7(4, # 

(HP 1 8 Bi36»&!fc# tB-T^TcoSffSr^-rSo 

mi 8iz£ztf7x&G<Dmfmmmc<>^xmwi- 

[0060] mmm^z-y 1 4 t^^n^^o*:* 
16] ft if j&ga* 4$nfc^f5^«Gii, ft ff fig^ffl © o 

-73V<72 0IIJ:ot?&«mi 8(C«gi||$n 

5, dcoSg, 0-73^72014 M&MM^—^l 

[0061] ftmmmwi 8izmm£ti±tf7xmG 

(4, ±§p^T!*:tt}R 1 8 AbTU^mkmn 1 8BJ:© 
TOS:iiiS-f5. ^LT, d (D±U^T«ktiia 1 8 A t T 

e^ttJP 1 8 AtTSB^TBfcttiP 1 8 Bt^^^tm^ix 

[0 0 6 2] ::t\ rco±g|5^Tni:t±)R 1 8 AiTSC 
3iTB*:ttlP 1 8BiA 5 ?)l4 IM.!±^> ho-7(c4o-t 



£E (- ffflffll $ ftfc ^ T (C 4 o T 13 y 7 « G (4_hffi t Tffi £ 

[0 0 6 3] &±i^m^.MmUl 8fc£ZtfyXfaG 

4 5 LTJSkITj IS) £ Dtt^i- 5 2f|6] (c ft fiftg £ tufctf 

7 7«Gf4, mf&Mm<r>v — 73y<72 0/$>bJlU$ 

16(C#ii$n5„ ^rLT, rcoffl^^ei 6t-4 

[0064] r©£5t, *mm<Di&mc£ti\$^ mm 

*(fi](c»ofc*^»fttf^(c*flx, JR^iRititX-r 

[0 0 6 5] ^^tji^-rs^iniroft^Sr^ 
5E-rs»&t, ±§p^T"Amp 1 8 AtTU^yxmo 

1 8 B t ^b?*:ttt|-r^TcoSfficotS:^^3E-r5Tc(4 

8 AiTtP^TnAttiP 1 8 B t ^fj^tttJ-f ^TCOJUJE 
C01S:^(4, *BtfflO^/7^«©i^ tOWSCA 

AD7-?I:IJE3 V hn-^i' 1» V7 $-t±^(4\ 

[0 0 6 6] 4*5, *S1©WT14 ±^T^tbP 
1 8 AtTgC^TP^tBR 1 8Bt©i«t^!l 7 hVib 
LTV^^, rtH-ffi^§^5tC0T?(44V\ ^coftil, 
fc t xff , 7°^cOPi:ai R ^ritt^J ^-tirfc t 

^fflLTfc4V\ 

[0 0 6 7] ^Jfeco^fficoi^T-P^itiP 1 8 

AtTSiTDttUPlSBtli. d- 7 coM^*[6](c» 

T3r8fc# ai-i y T «r»«i-e# S 4 5 (c«fig LT 1 4 

[0 0 6 8] $ ^(C, **JfiOJK««>±«|j3iT!fcHl R 1 
8AtT^TPi:mR 1 8Biri4-^{4SiC|a^$tl-T 

0 n - 7 \C&W) L T±T#ft-f 5 4 5 fcflfcfc L X h 4 
V\ 

[0 0 6 9] £fc, /^SPfig^S 1 8 (4, #7 7«co?B 

[0070] mi {CTjk-tmm^mmx^ tmiSMy— 
*>> Dm&M^—i'i 4mm-pi 2^xh-oxmmfp 

1 2C0T^{B!l^|gt4?5nrv^5o «it*5tt?i^7X 
*gcoft(ffi)c^fe, SB-x?(4, (i) ^✓-^fcHHIS 
jPrtKKlt5ri©ffiK, (i i) iwi«s*K:Rtt$c: 
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th, (i i i) &my~-i/<D~%$;mmfcmz.wtrtz> 

9*«»^fe*tt»f^R£J&t-<\ ±IE (i) ~ (i i 

i) frbm , MM1RX*ZZ>o 

[0 0 7 1] ^^cojS^i^^-^wfirB 
$ Intctfy xfa(DM.mz X >9 £ C 5 7 *l£S?ffi £ # 7 

[0072] ( i ) <Dm-£r, tfjxm&mmtpremif 

fctfS-oT, (i) tfDJ&^y— V©BBB{4 % J?^,Jn$^ 
[0 0 7 3] ^'^^tgOfttf^i^y-X^ 

5 = T*a #® nan x. xmrnxm \z m&-r 5 ~ <r> •# 

*!oT, (i i) ©jfcjg:/— VWfifitt, #9*«£if 
«llc=»C7£ttfci8i{fja»-f-5»^Jc«fi[-eifo5 0 
[0 0 7 4] ff^.W/J^$^^7 7.^5r^tftff^ 

irftitW-rSftlf^-^MSiCii, (i). t (i 



i) ©Sr&^LT (i i i) tm$LX>hZ>„ %z LT % 
(i i i) Wftif^^-vroBBtttt, **5SfK3g© 

m&mm<D'j>m£&m(D^mc£ *> , 1 o©#7^s© 
* \f&amm.-e& < <»w&.<ojj y*m*$& \fim-f s w 

itS*sntv>5. S^toSCT, jSy*Wi(nW-WZ 
i¥^#a<Dft(f^©^7^«Sr^-e# 5 r. i tiff 

Tf# ^©E«#. (i i i) WiaST'fc5„ 
[0 0 7 5] 

URS $ H«5#Gl left o fc^lR] fe ft tfjfcjg $ axfc # 9 
*4£<D±ffi&irFffite3i7 3r"£tt LT# 9 *ffiw±ffi,£. 

9 * ffi ft If jsteU-t" 5 e t & X £ £ . 
[Blffi»ffi*^lftK] 

[a i ] *&w<nmmmm\z&ztf7xiR<Dm?f&B 

[02] o-9 3>"<T»c«t5^9^«©ft»f»f^Sr* 

[®3] n-y(ommwm^wtt±.yi3\^m^W(.b<D 

[04] ^9^*©*¥*l6l^w»ai*«Sr*-t-»iW 
0 

[us] ^ai^s«<7>«^c?r^-rftijffi0 

[«F*©RH] 

10-^7^i©ftl«i8i, 14- 

1 6 -m^itmm, is-«» 

SC. 1 8 A--±gP^TPAmP> 1 8 B-TSB^TBfcttJ 
P. 2 0-c-7 3y-<7 1 2 0 A~2 0M--U — 9x 
3 8,. 5 G--?fy?.fo 



[04] 




(10) 
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(72)38SI3# #— F^-A(##) 4G015 AA03 AA04 AB03 AB10 CA04 

a*p**p#«sa4wr^ffl 1 Jlffi-T-t* CAIO CBOl CCOl GA01 



